Functional dissociation of apelin receptor signaling and endocytosis: implications for the effects of apelin on arterial blood pressure.
Apelin is a novel neuropeptide involved in the regulation of body fluid homeostasis and cardiovascular functions. It acts through a G protein-coupled receptor, the APJ receptor. We studied the structure-activity relationships of apelin at the rat apelin receptor, tagged at its C-terminal end with enhanced green fluorescent protein and stably expressed in CHO cells. We evaluated the potency of N- and C-terminal deleted fragments of K17F to bind with high affinity to the apelin receptor, and to inhibit cAMP production and to induce apelin receptor internalization. We first characterized the internalization and trafficking of the rat apelin receptor. This receptor was internalized via a clathrin-dependent mechanism and our results suggest that receptor trafficking may follow a recycling pathway. We then tried to identify the amino acids of K17F required for apelin activity. The first five N-terminal and the last two C-terminal amino acids of K17F were not essential for apelin binding or the inhibition of cAMP production. However, the full-length sequence of K17F was the most potent inducer of apelin receptor internalization because successive N-terminal amino-acid deletions progressively reduced internalization and the removal of a single amino acid at the C-terminus abolished this process. Finally, the most novel observation of this work is that hypotensive actions of apelin peptides correlate best with the ability of those ligands to internalize. Thus, apelin receptor signaling and endocytosis are functionally dissociated, possibly reflecting the existence of several conformational states of this receptor, stabilized by the binding of different apelin fragments to the apelin receptor.